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INTRODUCTION 
Each year over 5 million acres of South Dakota's small grain crop 
are infested with weeds. Annual broadleaf weeds can reduce small grain 
yields from 30% to 50% . Weeds compete with crop plants for moisture, 
nutrients, and light. Blackman and Templeman report that small g�ains 
are most sensitive to competition in their early growth stages (6). How-
ever, vigorous, well nourished cereal crops suppress weed growth. There·-
fore, early removal of weeds with herbicides should allow for a greater 
yield response. Additional-advantages of preemergence and early post-
emergence herbicide applications are less risk of damage from spray 
dri� and reduced mechanical injury to crop plants from ground applica-. . . 
tion. Early control of annual broadleaf weeds in small grains is dif-· 
ficult with phenoxy-type herbicides because of injury to crop plants. 
Methyl 5-(2' ,4'-dichlorophenoxy)-2-nitrobenzoate, hereon referred to as 
bifenox, has effectively controlled annual broadleaf weeds in field 
crops. The purpose of this study was to evaluate the response of spring 
wheat treated with bifenox. 
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A REVIEW OF LITERATURE 
South Dakot a farmers plant and harvest annually over 2 million 
acres of hard red spring wheat (Triticum aestivum L. ) . The cash value 
of the 36 m illion bushels harvested in 1975 was more than $16 7  m il lion 
\ 
or approx imately 2 5% of the total cash income for all crops sold in 
South Dakota (9,43). Weed infest ati ons occur on v irtually all spring 
wheat acr.eages within the state. An estimated 1 5% yie ld reduction from 
competition was reported in Manitoba over a 3-year average; however, 
yield reduct i ons of 30% to 5 0% are not uncommon (19,47). Cereals are 
most sensit i ve to weed competition in their early growth stages (6, 2 0). 
The degree of compet i t i on is directly related t o  the species of the 
weed infestation and its population density (l, 6,39). Broadleaf weeds 
pose a serious problem in South Dakota small grain fields. The main 
reasons for weed control are to reduce weed competition, facilitate 
easier harvest, and improve crop quality (11). 
Weeds compete with crop plants for primary growth factors, mainly 
moisture, nutrients, and light (2 0). Water is usually the limiting growth 
fac t or unde r dryland farming conditions (39). The control of weeds and 
prevention of seed production are particularly important to reduce 
moisture loss where alternate cropping and fallowing are practiced 
(32). Approximate ly 5 5 0, 0 0 0  acres in South Dakota are alternate croppin g 
and fallow (9). Competition studies reveal that dry weather conditions 
did not reduce the growth of common lambsquarte r (Chen opodium album L.) 
but substantially reduced the growth of wheat (14). Mixed plantings of 
these two species yielded dry matter cont�in ing 65% c ommon lambsquarter 
and 3 5% wheat, demonstrating common lambsquart er's superiority in 
intraspecific competition (14). 
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When adequate moisture is present , weeds compete for soil nutrients , 
primarily nitrogen and t o  a le sser extent , potas sium ( 6). Cereal plant s 
absorb.nutrients most actively during early growth stage s. Common 
larnbsquarter also accumulate s high concentvations of nutrient s; thereby , 
the nitrogen and potassium content of seedling cereal plants is 
decreas e d  (1 3,2 0, 2 4,4 5). Larger increases in wheat yie lds as a re sult 
of weed control were report ed under conditions of low fertility than 
weed cont rol under ·conditions of high fe rtility ( 38). Behrens et al. 
reported a trend for greater yield increases with weed cont�ol in semi­
dwarf varietie s  than normal height varie tie s .  Their re sults sugge st 
that semi- dwarf varieties are le s s  competitive ( 5). Muzik maint ains 
that weed control in semi-dwarfs is vital if the full yield potential 
of the s e  varieties is to be achieved ( 3 2). 
Light competition is also important between cereal s and weeds . 
Particularly troublesome are weed specie s with upright growth which 
shade short er crop plant s. Common lambsquart er is one of the mos t  
competitive specie s for light because this weed i s  ab le to  develop 
seeds  at low light levels approaching ligh compensation (18). 
The effect o f  weed competition in wheat is fewer tillers per 
plant , smaller ear size , and reduced kernel size which result in reduced 
crop yields (6 ,7,38 ). Various methods of cultural, mechanical , and 
chemical weed control are available . Vigorous, well-e stablished cereal 
crops can suppre ss weed growth (20 ) .  Increas ed seedling rat e s  can 
minimize yield reductions when weeds are not controlled , bu t high�r 
seed ing rate s do not show an appreciable advantage when competition 
from weeds  is removed (7). Herbicides stunt or kill problem weeds 
to increase competitive weed control by crop p lants (1). 
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Spring cereals  are normally sprayed for weed control from the 3-
leaf to t he jointing growth stages .  However , Elliott (13) and Evans 
(18) demonstrated that crop yields are greeter when weeds are controlled 
e arl ie r than the 3-leaf stage . To obtain max imum advantage of wee d 
control, a re sidual herbicide should be used at planting time or shortly 
afte r  crop emergence ( 17). Additional advantage s  of e arly herbicide 
applications are le s s  risk of spray drift� e limination of whee l mark s 
from the crop , and pos sible granular applications. 
Cobi a  (8) found that wheel track s reduce d yields from plot sample s 
9.3% and e stimated that postemergence herbicide applications reduce 
North Dak ot a  wheat yie lds as much as 1.2%, depending on soil type, 
t exture , crop growth stage at applicat ion, and boom width. 
Environmental factors influence the effectivene s s  of both 
pre emergence and postemergence herbicide applications (21). Pre­
emergence applications are rain dependent; therefore , unle s s  moderate 
precipit ation occurs within a critical time period, e i ther crop damage 
or uns atisfactory weed control can result. Soil organ ic matter, soil 
type , and soil pH are also factors which influence herb icide 
effectivene s s  ( 4 6). Temperature and light influence plant absorption 
and trans location of herbicide s. Adve rse conditions of either of these 
factors caus e reduced plant re sponse to the herbicide applicat ions . 
Low temperatures, for example, decrease absorption and translocation o f  
2,4-D applied postemergence (33). 
In add i t ion to the envirqnment, crop· growth stage at applicat ion 
influences wheat response to 2,4-D ( 33). · Wheat is qu i te sens it ive to 
2,4-D from seed germinat ion t hrough the t illering growth stage and 
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again at the early boot through poll inat ion growth stages (l,10,12, 2 3, 3 2). 
Red�ced t illerine, fewer spikelets per spike, reduced kernels per 
sp ikelet, decreased plant growth, lower germ inat ion, an increase in 
spike malformation, and other growth abnormalit ies result when 2,4-D 
is applied a t  the early growth stages ( 2 2, 2 3, 3 4, 3 5,4 1). Late applications 
of 2,4-D increase the incidence of plant.lodgin g  and s ter il ity w ith 
reduced kernels per spikelet (l, 36,40). 
Confl ict ing results have been reported concern ing d ifferences in 
tolerance of wheat variet ies to herbic ide treatments (l0,2 3, 3 6). 
P inthus and Natow itz suggest that the differences between variet ies may 
be caused by d ifferences in the level of meristemat ic act ivity of each 
respect ive variety a t  the t ime of application. The crop plants are 
most sens it i ve to 2,4-D during sp ike different iation corresponding to 
the 3-leaf growth stage (40). 
Prel im inary results ind icate that b ifenox is effective for control 
of many annual broadleaf weeds includ ing redroot p i gweed (Arnaranthus 
retroflexus L.) and some annual grassy weeds includ ing foxtail (Setar ia 
sp. ) in small grains ( 2 5, 2 6, 3 4,42). Arnold and O'Neal ( 2) and Behrens 
and Elakkad (3, 4) reported extensive leaf scorch injury to wheat plants 
result ing in yield reduct ions with bifenox appl ied at the 4- to 5-leaf 
growth stage. Earl ier applicat ions of bifenox also exhib ited leaf 
scorch, but the crop plants recovered wi th no apparent yield reduct ions 
( 3,4). 
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Bifenox has a half-life of 7 to 14 d�ys in the soil with residual 
activity of 5 to 10 weeks depending upon.rainfall, temperature, soil 
type, and weed species present ( 2 5,30). Bifenox act i vity is prolonged 
by low temperatures, is affected lit tle by soil moisture, ·and is not 
leached read ily into t he soil (25,3 0). The compound is relatively 
safe for use near f ish and w ildlife and has a very low order of 
biological magnification. Therefore, b ifenox is not l ikely to accumulate 
in the enviro n ment ( 2 8,29, 3 0). 
Bifenox is absorbed by weed seedl ings as they gro� through the 
treated soil layer � Incorporation of the. herbicide into the so il 
decreases act ivity because the concentration of chem ical on the soil 
surface is decreased (25,2 6). Leather and Foy h ave re�orted differen­
tial uptak e and translocation of b ifenox by suscep tible velvetleaf 
( Abutilon thecphrasti Medic . ) and resistant corn ( Zea mays L. ) and 
soybean (Glycine � L.) plants (27,28). Suscept ible species readily 
absorb and t ranslocate the herbicide throughout the plant's vascular 
system and disperses i t  throughout the leaf tissue. Res ist ant plants 
absorb on ly m inute amounts of chemical at th e shoot and do not trans­
locate it to o ther plant parts. Radio tracer stud ies w ith 14c have 
revealed that the herbicide is trans located to the roots and no residues 
of b ifenox or its metabolites have been found in the above- ground plant 
parts (30). 
The mode of action is inhibition of the electron transport systems 
either in the mitochondrial system of plant resp iration or the non-cycl ic 
electron transport system of photosystem 1 1  ( 2 6, 3 4). Matsunaka deter­
mined that dipl1enyl e thers w ith the ortho-substitution, such as bifenox, 
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requ ire l ight to be act ivated· implying that the mode of act ion is linked 
to the photosynthet ic process (29). 
The object ives of th is st udy were to: 
1. Determ ine the response of spr ing wheat to different rates 
of b ifenox; 
2. Determine the rate of b ifenox and t ime of appl icat ion 
which will give best weed control; 
3. Determine any varietal differences in response to 
b ifenox. 
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METHODS AND MATERIALS 
Spring wheat response to bifenox was evaluated in five experiments 
during 1 9 7!� and 1 9 7 5 .  
Spring wheat growth stage experiments: 
The primary objective of this study was to determine the response 
of spring wheat to bifenox applie d at various stages of growth. 'Era' 
hard red spring wheat was planted on Vienna loam at the Agronomy Resear�h 
Farm near Brookings , South Dakota, on 7 May 1 9 74 .  The wheat seed was 
planted 2. 5 c m  deep with a tractor-mounte�, cone-type seeder. Each 
plot was 1 . 22 m wide by 9 . 14 m long and consisted of eight rows spaced 
15.24 cm apar t. The experimental design was a randomi�ed , complete block 
design with four replications (43). Rates equivalent to 0 . 42, 0.56 , an d 
0. 84 kg/ha bifenox were applied in a carrier solution of 187 liter/ 
hectare with a knapsack sprayer at each growth stage. The spray solution 
was applied with 2.9 5  kg/cm3 pressure and at a ground speed of 3.22 
km/hr. The sprayer boom was equipped with three Tee-Jet* 8002 nozzles 
spaced 50. 2 cm apart and held 45.7 cm above the plant tops. The plots 
were maintained weed-free by rogueing during the growing season. 
The number of spikes/m of row were counted in three randomly chosen 
locations within each plot. Similarly, the plant height was measured 
f-rom the ground to the tip of the spike at thre e locations. The outer 
row was removed from the plot to reduce border effects. The plots were 
harvested with a plot combine on 1 0  August 1 9 74. The samples were 
* Use of tradenames does not indicate endorsement of one product 
over another. 
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placed in paper bags and dried at 3 6° C for three days before cleaning 
with a Carter Dockage Tester . Yields and test we i ghts were recorded for 
each plot sample . One thousand seed lots were counted with an electronic 
seed counter and weighed for each plot. Statist i cal analysis of vari-
ance was computed, and Dunnett 's proce dure was used to compare all values 
with the control treatment (43) . 
Table 1 .  Environmental conditions at the time of bifenox application . 
1974 . 
Air Relative 
Days after temperature humidity 
Date Wheat growth stage planting (OC) (%) 
15 May 1-, to 2 -leaf 8 2 2  55 
2 2  May · 3 -leaf 15 1 6  50 
2 9  May 4-leaf 2 2  2 7 90 
7 June 5-leaf 2 9  28 65 
1 2 June Early boot 3 6  21 70 
19 June Late boot 4 3 31 70 
The study was expanded in 1975 to include both weedy and weed-free 
experimental conditions (10) . Preemergence herbicide applications were 
applied in addition to the six postemergence growth stages. A weedy 
con dition experiment was established on 9 May 1975 on Vienn a loam soil 
at the Agronomy Research Farm near Brookings, and· a weed-free experiment 
was planted 19 May on Great Bend silt loam at the James Valley Agri-
cultural Research Center near Redfield, South Dakota . Era spring whe at 
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was planted at both locations at a seeding rate of 80.6 kg/ha and a depth 
of 2.54 cm. The grain drill used for sowing the 8-row strips at Brook­
ings had a 15.24 cm spacing between rows resulting in individual plot di­
mensions of 1.52 m wide by 9.14 m long. A randomized, complete block 
design was used with four replications. Seeding operations at the Red­
field location were completed with a grain 9rill with 17.8 cm row spacing. 
A randomized, complete block design was used with four replications. 
Dimensions of the 7-row plots were 1. 24 m wide by 7.62 m long. 
Bifenox formulations used were a . 42
_
9 kg/liter flow able liquid 
applied to the preerr:iergence treatments and. an 80% wettable powder applied 
to all postemergence treatments. Preemergence bifenox applications of 
1Al2, 2.2q, and 3.36 kg/ha were applied 72 hours after "planting with a 
compressed air sprayer mounted on an International Cub tractor. The 
sprayer's 2. 95 kg/ cm2 pressure and 4. 8 3 km/hr groW1d speed deli ve1'cd a 
solution equivalent to 187 liter/ha. Sprayer boom height was 45.7 cm 
above the soil surface with two Tee-Jet 8002 fan nozzles spaced 50·. 8 cm 
apart. Subsequent postemergence treatment rates equivalent to 0.28, 
0.56, and 1.12 kg/ha of bifenox were applied at approximately one-week 
intervals at the wheat plant growth stages in Table 2. Postemergence 
herbicide treatments were applied with a compressed air, bicycle-type 
sprayer. Three Tee-Jet 80015 fan-type boom nozzles spaced 50.8 cm 
apart were 45.7 cm above the wheat plant tips at application. The spray­
er pressure was 2.18 kg/crn2 and the ground speed was 3.22 km/hr which 
combined delivered 187 liter/ha of spray solution. 
A hail storm at Redfield on 20 June did slight damage, but the 
wheat plants recovered with minimal, visible effect. The number of spikes 
per meter of row and plant heights were measured as in 1974 and the 
outer row from each side of the plot was again removed and discarded. 
Visual estimates of percent weed control and crop injury as well as 
date of heading were recorded. Twenty spikes were randomly selected 
Table 2. En vironmental conditions at application of bifenox at 



























(OC )  
Brookings (weedy conditions) 
3 14 
10 5 2 17 
18 11 7 16 
24 18 11 1 7  
32 25 19 18 
38 36 25 22 
45 46 35 18 
Redfield (weed-free conditions) 
3 7 
12 7 6 
19 11 9 
25 , 19 10 
36 30 18 
39 39 20 


















from each plot at the Brookings location and the number of spikelets 
per spike were counted. The plots were harvested with a plot combine 
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on 24 July at Broo kings and 13 August at Redfield and drie d three days 
' 
at 350 c. Weed seed and wheat chaff were removed from plot samples with 
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a seed cleaner. Individual plot samples were weighed and test weights 
were taken. Thousand-seed lots were counted and weighed. Hundred seed 
lots from each plot were germinated at 15° C for five days and the viable 
seeds were counted. Statistical analysis of variance was computed and 
·Duncan's Multiple Range Test was used to determine any differences be­
tween the treatment means (43). 
Spring Wheat Variety Experiments: 
Evaluations of possible varietal differences in response to bifenox 
applications at the 4-leaf growth stage were conducted under weedy and 
weed-free conditions at the Brookings and Redfield locations, respective­
ly. Five normal height varieties including 'Ellar,' 'Fortuna,' 'Nowesta,' 
'Tioga,' and 'Waldron' and seven semi-dwarf varieties including 'Bonanza,' 
'Bounty 309,' 'Era,' 'Kitt,' 'Prator,' 'Prodax,' and 'WS-6' were planted 
in 8-row strips with a tractor-mounted, cone-type seeder on 12 May 1975 
at the Brookings location. The planting depth was 2.54 cm and the seed­
ing rate was 80.64 kg/ha. Row spacing was 15. 24 cm and plot dimensions 
were 1. 22 m wide by 7.62 m long. Three normal height varieties, Tioga, 
Fortuna, and Nowesta, and three semi-dwarf varieties of Bonanza, Era, 
and Prator w�re planted 19 May at Redfield and maintained a weed-free 
condition. The seed was planted 2. 54 cm deep in 7-row strips with a 
seed drill. The seeding rate was 80. 64 kg/ha with 17.8 cm distance 
between plot rows. Plot dimensions were 1. 24 m wide by 7. 62 m long. 
Four replications of each bifenox treatment were randomized within each 
variety. An 80% wettable powder formulation of b_ifenox was applied at 
0.00, 0. 56, and 1.12 kg/ha with the bicycle-type sprayer approximately 
13 
24 days after their respective planting dates. Environmental conditions 
at the time of application are noted at the 4-leaf growth stages in 
Table 2. Plant heights, number of tillers/m of row, heading dates, and 
visual estimates of crop injury were noted as described in the growth 
stage studies. Similarly, the outside rows of each plot were removed 
and discarded before harvesting. The plot area harvested at each loca­
tion was 4.47 m2 at Brookings and 7.25 m2 at Redfield. The weedy and 
weed-free experiments were harvested on 24 July and 13 August, respective­
ly, and dried for three days- before cleaning. Plot yields and test 
w.eights were r·e corded. 
323285 SOUTH DAKOTA STATE UNIVERSITX LIBRARY 
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RESULTS AND DISCUSSION 
Spring Whe at Growth Stage Experiment s 
A hea vy infes tation of corrunon la mbs quart er was pre sent on the weedy 
expe ri ment . Pre emergence and 1- t o  2 - le a f  appl i cations were most 
effe cti ve in controlling common lambsquarter (Tab le 6 ). Le s s  control 
was o btained with later poste mergence applicat ions . A trend of 
increase d  control was note d as applicat ion rate was incre ased . The 
re s ult s indicat e be st weed control can be expe cted from b ifenox 
app licat ions at we �d emergence or earl y growth stages . 
The emulsifiable concentrate formulation of b ifenox caused mode rate 
to s e ve re leaf burn in 1974. The injury s ymptoms were circular , 
ne crot ic spot s approximately 3 mm in dia me t er . In j ury was limit e d  to 
area of contact of s pra y with t he leaf . The injury was t emporary 
becaus e  p lant s recovered wit hin 7 t o  10 days after appl icat ion . 
Similar leaf inj ury was reported b y  Behrens and Elakkad ( 3,4) and Arnold 
and O'Neal (2). 
The 80% wett able powder and flowable liquid formulat ions were 
applied in t he 1975 trials. Ne ither formulat ion c ontains a solvent . 
No lea f  scorch was obs erved at e ithe r  the Brook ings or Redfield locat ion 
in 1975. Howe ver , a difference in straw color was obs erved at maturit y .  
Straw color wa s dul l  i n  appearance when bi fenox w a s  app lie d  at t h e  3-
leaf s tage or later . Therefore , the leaf burn obs erve d in 1974 wa s 
attribute d t o  t he solvent or the combinat ion of so lvent and he rb ic ide . 
Plant he ight at maturit y  was not significant l y  affe cted by the 
growt h stage of whe at at applicat ion; howeve r , p lant he ight tended to 
increase a s  the growth st age at applica tion approached t he 5 -leaf 
st age . He i ght s of plant s from subsequent applications t ended to be 
les s  than p lant s treat ed at t he 5 -leaf s tage (Tables 3 and 4). Rat e  
of appl i cat ion did not e ffect an y trends . 
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Appl ication of the phenoxy or benzoi c  acid herb ic ides at a 
s us ceptible grow�h stage has been shown t o  reduce t ille ring (40 ). The 
numbe r  of s pike s per met er of row were counte d  to e s t imate the e ffect 
of b i fenox on t illering. No differences in the number of spikes per 
le ngth of row was observed in 1974 (Table 3). A t endenc y  for more 
spike s existed for 0 . 5 6 kg/ha applied at e ither of the first two dates 
of application in 1974. A tendency for more spike s occurred when 2 . 24 
kg/ha was applie d  preernergence in 1975. Fe we st sp ike s were produced 
wit h. 3 . 36 k g/ha pree rnergence applications suggest ing a reduction in 
stand of whe at (Tables 4 and 5 ). The combinat ion of we e d  compet it ion 
and herb ic ide in j ury apparent ly re duced the n umber of sp ike s per meter 
of row. 
Early weed control apparent ly increased t iller product ion (Table 
6). Thes e  re sult s agree with t�ose of Burrows and Olson (7) and 
Blackman and Templeman (6 ) that weed compet it ion reduce s the numbe r of 
wheat t i llers . 
Plant headin g  was s imultaneous for all treatment s in each 
experiment. Heading occurred on 5 July ,  1974 and 3 Jul y  and 9 July 
for the weedy and weed-free experiment s ,  re spective ly , in 1975. No 
indicat ion was n ot ed of b ifenox influencing the t ime of headin g .  
TABLE 3. Effect of bifenox on 'Era' spring wheat when applied at different growth st�ges and rates 
under weed-free conditions at Brookings2 S. D. 1974. 
Test Plant Crop 1000 Seed 
G!"owth stage Rate Yield weight height stand weight 
(kg/ha) (k�/ha) (kg/hl) (cm) (spikes/m row) (g) 
0.42 1436 73. 96 48.1 58.2 23.2 3 
1- to 2-leaf 0.56 1505 7 3. 53 50.6 68.9 22.40 
0.84 1491 75.50 46.9 58.7 24.47 
0.42 1486 74.80 4g_4 58. 7 23.85 
3-leaf 0.56 14 87 75.21 48. 4 65. 1 24.32 
0. 84 1483 73.28 4 9. 8 56. 7 23.12 
0.42 1460 74. 07 50.0 60.7 23.87 
4-leaf 0.56 ' 1841 73. 96 51. 0 59.1 23.01 
0 . 84 1538 73. 87 49. 7 59. 1 22.99 
0. 42 1531 73. 79 50.3 60.3 23.35 
5-leaf 0.56 1644 75.18 50. 9 64.2 23.98 
0. 84 1579 74.67 54. 3 59. 5 25.35 
0.42 1570 72. 68 48.3 62.0 22.04 
Early boot 0. 56 1411 73.67 47.6 62.0 23.22 
0 . 84 1337 73. 67 49. 2 54.4 22. 59 
0.42 14 52 73. 25 51. 6 66.0 22.36 
Late boot 0.56 1539 73.99 50. 6 59. 5 22 .03 
0. 84 143 5 73.13 49.4 62. 2 22.30 
No herbicide - 1345 72.62 49. 0 59. 1 22.14 
Dun�ett's C.L. (05 level) ±530 ±3. 42 ±6.5 ±10.4 ±3.34 
1--' 
(J) 
TA3LE 4. Effect of bifenox on 'Era' spring wheat when applied at different growth stages and rates. 
unner w�ed-free conditions at Redfield, S. D. 1975. 
Test Pl ant Crop 1000 Seed Seed 
Growth stage Rate Yield weight s height stand weights germination 
(kg/ha) (kg/ha) (kg/hl) ( cm ) (sp/m row) (g) (%) 
1.12 2593 a1 76.66 a 63.9 a 74.6 abc 28.35 a-d 98.3 a 
Pre-emergence 2.24 3055 a 76.79 a 67.0 a 80.3 a 27.05 cd 98.3 a 
3.36 3063 a 76.66 a 65.1 a 60.7 c 28.41 a-d 97.7 a 
0.28 2820 a 77. 05 a 62.1 a 67.2 abc 28.4 4 a-d 96.7 a 
1- to 2-lea f 0 . 56 2667 a 76.53 2 58.3 a 62. 2 be 27.16 cd 97.0 a 
1. 12 2997 a 76.53 a 66.4 a 71.1 abc 27.13 cd 97.3 a 
; 
0.28 2326 a 76.53 a 59.6 a 66.2 abc 29. 27 abe 96.0 a 
3-leaf 0.56 , 2602 a 75.28 a 63 .3 a 61.1 c 27.93 c d 97.3 a 
1.12 27 21 a 75.66 a 59.6 a 66.0 abc 27.73 cd 98.0 a 
0.28 2609 a 77 .18 a 60 .8 a 80.0 ab 3 0.30 ab 96.1 a 
4-leaf 0.56 2956 a 77.18 a 64.8 a 61. 8 c 3 0.45 a 97.0 a 
1 . 12 2770 a 76.28 a 65.3 a 74.1 abc 29.40 abe 96 .·3 a 
0.28 2607 a 76.40 a 60.6 a 60.4 c 26.26 d 97.0 a 
5-leaf 0.56 2 504 a 76.79 a 64.6 a 64.4 abc 28.09 be 97.0 a 
1.12 2863 a 77.05 a 66.5 a 70.0 abe 28.09 bed 97.7 a 
0.28 2608 a 76.15 a 64.3 a 65 .6 abe 28.93 abe 98.0 a 
Early boot 0 . 56 2457 a 76.53 a 61.4.a 62.6 abc 28.56 a-d 98.0 a 
1.1 2 203 3 a 76.79 a 56. 7 a 62.9 abe 28.2 4 a-d 97.0 a 
0.28 2449 a 76.66 a 61. 5 a 76.7 abc 27.44 cd 97.7 a 
Late boot 0.56 2150 a 76.15 a 56.1 a 61.5 c 28.08 bed 97.0 a 
1.1 2 2638 a 77.18 a 63.5 a 61.6 e 29.19 abe 98.0 a 
No herbicide - 2557 a 77.18 a 60.6 a 72.6 abc 29.18 abc 98.0 a 
1--' 
I Means within a eolwnn fol lowed by -the same letter' are not sigm.fl.cantly dTfferent at the 5% lever. -...,J 
TABLE 5. Effect of bifenox on 'Era' spring whe at when applied at different growth st ages and rat e s 
under we edy conditions at Brookings, S. D .  1975. 
Growth stage Rate 
(ke/ha) 
1.12 
Pre- emergence 2.24 
3.36 
0.28 






4- l e af 0.56 
1.12 . 
0.28 
5-leaf 0. 56 
1.12 
0.28 
Early boot 0.56 
1.12 
0.28 





































71. 90 ab 




71. 25 a-d 
71. 90 ab 
71. 90 ab 
71. 51 a-d 
69.06 de 
72.15.ab 
71. 38 a-d 
70.35 b-e 
70.35 b-e 
71. 38 a-d 
Plant Crop 
height stand 
· (cm) (spikes/m row) 
80.0 ab 58.3 a 
76.7 ab 58.l a 
84.l a 48.8 be 
76.2 ab 46.4 be 
75.9 ab 46.3 be 
78.0 ab 47. 6 be 
80.8 ab 46.4 be 
72.6 b 43.9 be. 
77.7 ab 47.9 be 
80.8 ab 44.5 be 
81. 8 ab 44.2 be 
78. 5 ab 44.8 be 
77. 5 ab 44.9 be 
76. 5 ab 43.9 be 
77. 0 ab 47.5 be 
77.7 ab 50. 5 abc 
77.7 ab 39.7 c 
73.4 b 46. 9 be 
80. 3 ab 49.l be 
80.3 ab 46.8 be 
75. 2 ab 41. 6 be 
79.0 ab 51. 6 ab 
1 Means within a column followed by the same letter are not significantly different at the 5% level. 
f-J 
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TABLE 6. Effect of bifenox on 'Era' spring wheat when applied at different growth stages and rates 
under weedy conditions at Brookings, S. D. 1975. 
1000 Seed Seed Lambs quarter 
Growth stage Rate weights germination control Spiklets/Spike 
(k�/ha) <.s) (%) ( 96 ) · 
1.12 29.50 a1 96.5 a 76 anc 16.2 a 
Pre-emergence 2.24 29.40 a 95.8 a 94 ab 15.8 a 
3.36 30 .10 a 96.2 a 100 a 16.0 a 
0.28 29.55 a 91. 8 a 67 a-e 15.8 a 
1- to 2-leaf 0. 56 28.9? a 95.8 a 5 4  a-e 15.4 a 
1.12 29.70 a 95.0 a 71 a-d 15.8 a 
0.28 28.46 a 88.3 a 29 fgh 16.4 a 
3-leaf 0.56 29.81 a 93.8 a 59 b-f 15.5 a 
1.12 �29.42 a 91. 8 a 48 c-g 16.4 a 
0.28 29.02 a 93. 8 a 24 fgh 16.7 a 
4-leaf 0.56 28.38 94.8 a 26 fgh 16.8 a 
1.12 28.50 a 97.8 a 39 d-g 16.7 a 
0.28 28. 36 a 93. 5 a 48 c-g 16.1 a 
5-leaf 0.56 30. 63 a 96.2 a 51 c-g 16.0 a 
1.12 28.31 a 95.8 a 66 a-e 16.0 a 
0.28 29.15 a 95.8 a 35 e-h 16 .2 a 
Early boot 0.56 29.58 a 92.0 a 35 e-h 16.2 a . 
1.12 29.56 a 92.2 a 48 c-g 15 .7 a 
0.28 28.56 a 92.2 a 35 e-h 16.2 a 
late boot 0.56 29.00 a 92.5 a 16 gh 16.4 a 
1.12 29. 32 a 91. 5 a 32 f gh 15.9 a 
No herbicide - 29.47 a 94.5 a 0 h 15.4 a 




No yield differences existed when bifenox was applied to weed-
free wheat; however, several trends were present (Tables 3 and 4) ·. 
Yields from herbicide treated plots were numerically greater than the 
check treatment indicating that the herbicide application had no adverse 
effect on crop yields in 1974. Treatments of 0. 5 6  kg/ha tended to 
outyield other rates when averaged over all growth stages in 1974 
(Table 3). Similar results were obtained in 1975; however , yields from 
boot stage applications were numerically less than the check (Table 4). 
This trend may be because of some injury caused by bifenox when applied 
at the boot stage. Yield increases were obtained when bifenox 
controlled common lambsquarter and reduced the effect of weed 
competition (Tables 5 and 6). Dry weather during the 1975 growing 
season probably increased common lambsquarter's competitive ability 
(15). A test of simple correlation between yield and weed control 
resulted in a highly significant correlation coefficient. Pre-
emergence and 1- to 2-leaf applications resulted in largest yields 
(Table 5) . Yields from 1.12 kg/ha applied preemergence were less than 
1 . 12 kg/ha applied early postemergence even though the weed control was 
, 
comparable ( Table 5). The preemergence treatment apparently degraded 
to a low level resulting in decreased weed control and yield. The 1-
to 2-leaf application date coincided with weed emergence resulting in 
a greater level of herbicidal activity during periods of increased 
weed susceptibil ity . This trend is supported by the 0.28 and 0 . 56 
early postemcrgence rates yielding more than the 1. 12 kg/ha preemereence 
treatment. The half-life of bifenox is reported to be 7 to 14 days 
(3) . The 1. 12 kg/ha preemergence application would have degraded to 
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approximately 0.56 kg/ha by the time of the early postemergeuce �reat­
ment. This would allow the growth of la.t e germinating common 
larnbsquarter approximately one week earlier in the preemergence 
treatment than in the early postemergence treatment. The data from 
these two experiments suggests that wheat yields are not affected 
by bifenox but later applications may tend·to minimize any increases. 
This is consistent with Fryder and Evan's contention that spraying 
of crop plants will increase more if applied before the 5-leaf stage 
(20). Higher herbicide rates were needed to allow for yield increases 
as the weeds grew.larger. Similar results by Behrens and Elakkad 
indicated preemergence and early postemergence applications resulted 
in higher yields than the check (3,4). Therefore, bifenox effectively 
increases yields if applied either preemergence at concentrations high 
enough to be toxic to weeds at the time of their emergence or early 
postemergence at reduced levels as the time of application approaches 
weed emergence. 
Test weight was not affected by bifenox applied to wheat growing in 
a weed-free condition (Tables � and 4). Test weight tended to increase 
as the growth stage at treatment approached the 5-leaf stage but declined 
.with subsequent boot stage application (Table 3). Similarly, heaviest 
test weights were noted at the 4-leaf and 5-leaf stages in 1975 (Table 
4). Hot, dry winds occurred as the seeds were filling in July 1975. 
Herbicide application may have caused plant stress and unfavorable 
growing conditions for treated pl.ants. No trends due to rates of 
application were noted in either experiment. 
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N o  t e st we ight d ifference s were noted when b ifenox was applied to 
wheat growing under weed compet it ion ( Table 5 ) . Howe ve r , trends of 
increase d  t e st weight existed for those treatment s whi c h  increased 
yie lds. Pree me rgence rates of app l icati on tende d to increase t e st 
we ights ( Table 5 ) . Early postemergence applicat ions were slight ly 
reduce d  w ith further reduct ions when b i fenox was applied at lat er 
stage s .  .Low t e st we i ght coincided w it h  reduce d  yield and weed control 
at the 4 -lea f stage . Ra in s howers occurred t wo h ours aft er appli cat ion 
of t he 4 - leaf ap pl icat ion date and are assumed res p ons i b le for the 
poor performan ce . Te st weight t ended to increase wit h  h igher rat es of 
appl i cat ions b e caus e  improved weed control increa s ed y i e ld.  
Thousand seed we ight was not affected by b ifenox appl i cat i on in 
19 7 4  ( Table 3 ) . Seed weight fol lowe d  the same general trends as test 
weight ( Tables 3 and 4 ) .  A trend o f  increased s e e d  we i ght exist e d  as 
applicat i on approached the 5-leaf stage but de c lined with lat er 
appli cat ions . Increased rate of app licat i on t ended to increase s e ed 
we ight . Seed we ight d i fferences exi sted in 19 7 5  with heavie st we ights 
occ urring at t he 4 - leaf st age ( Table 4 ). The pre c i s ion was bette r  
whe n  me asuring t housand see d  we ight t h�n when measur ing t e st we ight . 
Therefore , incre ase d  precision re vealed a trend of decreased seed 
we ight occurring with increased appl icat ion rate s. Th i s  indicate s  
pos sible p lant stre s s  with high rate s  of applicat i on . 
Seed we ight was not affected by bifenox app l i cat ions at the 
wee dy locat i on (Table 5 ). Seed we ight followe d  the same trend a s  test 
we i ght and y i e ld (Tables 5 and 6 ) .  Increased value s were obt ained from 
the pre emergence and early postemergence �pplicat ion s  and lower seed 
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we ight s were obt ained from applicat ion at the 4 - leaf stage . However , 
increased rate of applicat ion t ended to decrease s eed we ight whi ch 
cont radict s t e st wei ght trends . 
No d i fferences in spike let s  per spike existed ; howe ver , b i fenox 
t reatmen t s we.re greater than or equal to the check ( Table 6 ) . Rate 
of app licat ion means were equal. Growth stage means were also equal 
e xcept for a reduct ion occurring with early post emergence applicat ion. 
Pos s ible mild disturbance of meristemat i c  act ivity may be re sponsible 
because fir st spikelet d ifferent iat ion occurs at the 3 - leaf stage ( 40 ) .  
Seed germinat ion wa s not affected by b i fenox appli cat i on ( Table s 
4 and 5) . Increased rates of applicat ion did not reduce germinati on 
sugge s t ing that no reduct ion in germinat ion should be e xpe cted from 
b i fenox.  
Spring Wheat Variety Experiments 
B ifenox was applied at the 4-leaf s tage over all variet ies growing 
in wee dy and we ed- free condit ions . Bifenox did not affe ct plant 
hei ght o f  spring wheat at the weed-free locat ion ; however , the data 
was erra t i c  due t o  soil variat ion ( Table 7) . Poor weed control re sulted 
when b ifenox was applied at the weedy locat i on . 
B i fenox appl i cat ions did not significantly affect height s at this 
locat ion but t ended to incre as e he ight becaus e a small re duct ion in 
weed compe t it i on resulted in taller plan t s .  
The number of spikes per met er o f  row was n o t  affe cted b y  the 
appl icat i on of b i fenox in ei ther semi -dwarf or normal he ight variet ies 
under wee d- fre� cond it ions ( Table 8) . Bonanza and Era had a larger 
2 4  
TABLE 7 .  E f f e ct o f  b i fenox on plant he ight when app lied t o  d i fferent 
spring wheat variet ies at the 4 - leaf stage . 1975 . 
Weedy Condi t i onsl Wee d - free Con d it ion s 2  
Variety Rate ( kg/ha) Rat e ( kg/ha) 
0 . 00 0 . 56 1 . 1 2 0 . 0 0 0 . 56 1 . 1 2 
(cm ) ( cm )  ( cm) (cm ) (cm) (cm )  
Semi-dwarf 
Bonanza 7 0 . 6 7 2.1 74 . 7  52 . 3  5 4 . 1  51 . 6  
Era 7 1 . l �  7 2. 6 72 . 9  58 . 4  59 . 4  5 6 . 9  
Prator 6 9 . 1  6 9 . 6  6 7 . 8  4 3 . 9  42 . 7  4 7 . 0  
Boun·ty 3 0 9  6 7 . 3  6 7 . 3  69 . 3  
Kitt 78 . 2  7 7.2 78 . 0 
Prod ax 81 . 3 81 . 5 79.5 
WS-6 7 1 . 9 7 1. 9 70 . 4  
x1 7 2. 8 7 3 . 2  7 3 . 2  5 1 .  5 5 2 . 1  51 . 8 
Normal h e i ght 
Nowesta 88 . 6  88 . l  86 . 1  6 8 . 6  6 2 . 2  7 1. 4 
Ti oga 92 . 4  9 0 .  ·� 92.7 6 0 . 7  6 5 . 5  6 3 . 0  
Fortuna 87 . 4  9 0 . 9  91 . l� 6 0 . 5  56 . 9  6 3 . 0  
Ellar 85 . 9  89 . 7  ' 85 . 9  
Waldron 88 . 6  8 7 . 9  89 . 7  
X2 88 . 6  89 . 4  89 . 2  6 3.3 6 1. 5 6 5 . 8 
7 9 . 5  8 0 . 0 7 9 . 8  57 . L� 56 . 9  58 . 9  
X1 = t re at ment means for semi-dwarf varieties  
X 2 = treat ment means for normal height variet ie s  
X 3 = treatment means for all tested variet ies  
l srookin gs ,  s .  D .  
2 Re dfie ld, s .  D .  
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'TABLE 8 .  Effect of b i fcnox on crop stand wh en appl ied t o  d i fferent 
spr ing wheat variet ies at the 4 - le a f  st a ge . 1975 . 
-- -- -- -- -- -
Wee dy Conditions! · vfoed"- fre-e C0n d 1  t ions2 
Variety Rate ( k g /ha ) Rat e ( k g /ha ) 
0 . 00 0 . 56 1.1 2  0 . 00 0 . 56 1 . 12  
( sp ik e s /m row ) ( sµ ike s /m row ) 
Sem i-dwarf 
Bonanza 59.0 52 . 3  49.6 70.3 71.4 · s o . 3 
Era 43.3 53 . 2  48 . a ·  78 . 8  67 . l 6 6.6 
Prot or 44.0 43 . l 38 . 7  L�4 . 0 44.5 50.1 
Bount y 3 09 L�O . 5 43 . 1  40. LJ 
Kit t 52.4 50 . 2  54 . 8 
Prod ax 44.7 45 . 1  49 . 7  
WS- 6  4 0.0 43.3 4 0 . 7  
Xl 46.3 ' 47.2 46.1 6 4.4 6 1.0 65.7 
Normal he ight 
Now e s t a  54.7 52.2 50.0 6 8.4 6 6 . 3  70 . 7  
T i oga 48 . 9  l l 8.8 49 . 6  57 . 5  57.3 64 . l  
Fort una 51. 3 47.3 49.7 63.7 5 8 . 3  51. 9 
Ellar 51. 5 54 . 8  53 . 2  
Waldron 54.3 54.5 56 . 9  
x
2 
52 . 1  51. 5 51. 9 63.2 6 0.6 6 2 . 2  
X3 4 8.8 49.0 48.5 63 . 8  6 0 . 8  63.9 
X
l 
= t reatme nt mean s  for semi -dwarf variet i e s 
X2 
= tre atmen t  means for normal height variet i e s  
X
3 
= t 1..,eatment means for all t e sted variet ie s 
lBrookings , s .  D. 
2Redfield , S .  D .  
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number of spikes per meter than the normal he i ght variet i e s ; however , a 
low number o f  spikes in Protor reduc e d  the sem i -dwarf me an value . 
Applicat i ons under weedy cond iti ons resulted in no di fferences in 
the numb e r  of s p i k e s in any var iety ( Table 8 ) .  The average number of 
sp ike s per met er of row was le s s  in semi-dwarfs t h an norma l he ight 
variet i e s . Thi s  data support s the report of Behrens et al . that semi­
dwarf var iet ie s tend to be less compet it ive under wee dy condit ions (5 ). 
Era and Fortuna t ended to have fewer sp ike s than the check when b i fenox 
was applied under weed-fre�_ condit ions ; howeve r , an incre ase was noted 
for Era and an e qual number of sp ikes was not e d  for Fortuna under we edy 
condit ion s . Pe rhap s , the small amount of wee d  cont rol obtained with 
bifenox o ffs et any stre ss caused by applicat ion at a cruc ia l st age of 
growth . 
Bifenox appl i cat ions re sulted in no v i s ible in j ury t o  any of the 
variet i e s  t e st ed in e ither locat i on . Fortuna app eared to have a dull 
straw color and yie lde d le s s  for all treatment s inc lud ing the check 
treatment at Red field . A po s s ib le exp lanat ion is that varie ty was 
adve rsely a ffe ct e d  by the late , plantin g  dat e . 
The date o f  heading was not affected by b i fenox as heading occurre d 
the same numb e r  of days after p lant ing for e ach t re atment within each 
variety ( Table 9 ). Era and Fortuna were the last varie t i e s  to head in 
Redf ie ld . The se var ieties also t ended to have a reduced number of 
spike s per me ter of row with b ifenox . 
Yields were not affected as a re sult of b i fen ox appl icat ions at 
e ither locat ion ; however , the yield from treat ed p l ot s t ended to be 
larger than the check under weedy cond it ions ( Table 10 ) .  The de creased 
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TABLE 9 .  Effect of b i fenox on heading dat e when app l i e d  to d i fferent 
s prin g wheat var iet ies at the � - leaf st age . 19 7 5 .  
We edy Cond i t ions! Wee d - fre e Cond itions2 
Variety Rat e ( kg /ha) Rat e ( k g /ha) 
0 . 00 0. 56 1 . 12 0 . 0 0 0 . 5 6 1 . 12 
( days after plant ing) ( days a ft er plant ing ) 
Sem i - dwarf 
Bonan za 48 48 48 46 46 46  
Era 5 1  5 1  5 1  5 1  5 1  5 1  
Prator 4 7  4 7  47 44 44 44 
Bounty 309 47  4 7  47 
Kitt ti9 49 49 
Prod ax 5 1  51 5 1  
WS- 6 49 49 49 
Normal h e i ght 
Nowe s t a  48 48 48 4 9  49 4 9  
Tioga 4 9  4 9  49 4 8  48 48 
Fortuna 49 49 49 5 0  5 0  5 0  
Ellar 48 4 8  48 
Waldron 48 48 48 
lBrook ings ,  S .  D .  
2 Redfie l d , S .  D .  
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TABLE 1 0 . E ffect of bi fenox on crop y i e lds when app lied t o  di fferent 
sprin g  wh eat var i et ies at the 4 -lea f  s t age . 1 9 7 5 . 
Weedy Cond itions! We ed- free Cond i tions2 
Variety Rate ( kg/ha ) Rat e  ( kg/ha ) 
0 . 0 0 0 . 5 6 1 . 12 0 . 0 0 0 . 5 6 1 . 12 
. Sem i -:dwa rf 
( kg /h a ) ( k g /ha ) 
Bonanza 27 7 5 28 9 6  2 9 3 7 2 0 0 3  2 1 2 3  19 22 
Era 2 9 4 3 3 145 2 8 8 3  2 04 3 2 3 1 2  19 4 2 
Prat or 2 5 4 0 2 6 6 8  2 6 5 4 1 2 2 3  1 3 0 4  1478 
Bounty 3 0 9 · 2 1 5 0  2 3 0 5  2 2 11 
Kit t  2 7 5 5 29 16 27 9 6  
Prodax 3 1 3 8  2 641 3 1 7 9 
WS - 6 2 3 5 9  2 71 5 2 5 0 7 
X1 2 6 6 6  2 7 5 5 2 7 3 8 . 1 7 5 6  1913  1781 
Normal he i ght 
Nowe s t a  2 7 6 2 2 8 0 9  2 9 0 3  17 0 7  14 3 8  1727 
T ioga 2 8 9 0  2 7 1 5  2 8 0 2  15 2 5  1 7 2 7 15 0 5 
Fort una 2 5 6 0  2 6 6 1  2 7 9 6  6 4 5  6 2 5  6 8 5 
Ellar 2 5 54 2 91 0  2 8 9 6  
Waldron 3 0 4 4  2 8 2 2  3 0 71 
X 2 2 7 6 2 2 7 8 3 2 8 9 4 12 9 2  1 2 6 3  1 30 6  
X 3 2 7 06 
2 7 67 2 8 0 3 1 5 2 5  15 86 1 54 6 
X1 = treatment means for sem i�dwarf var iet i e s  
x2 
= treatment means for normal he ight varieties 
X 3  = treatment me ans for all t e st e d  variet ies 
lBrook in gs, s .  D .  
2 Red fi e l d , S. D. 
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number of spikes for Prator was reflected. in the yields at Redfield. 
Lack of v igor of Fortuna. resulted in poorer y ields for all treatments. 
All semi-dwarf yield averages were larger than yields of standard height 
varieties in the absence of weed competition. However , standard height 
varieties tended to yield more under conditions of weed competition. 
Therefore, standard height varieties appear to be more competitive than 
semi-dwarfs but do not possess
_ 
the high yield potential for optimum 
growing conditi ons. Slight trends of yield increases with herbicide 
applications probably were due to decreased weed competition . 
Test weight averages for semi -dwarfs · tended t o  be greater than 
standard height varieties in a weed-free environment but were less 
under weedy conditions ( Table 1 1 ) . Test weight averages from treated 
plots were equal to or greater than the check suggesting that herbicidal 
activity does not reduce test weight. 
'fABLE 1 1 . Effe c t  
s pr i n g  
Var i e t y  




B ounty 3 0 9  
Kit t  
Prodax 
WS - 6  
Xl 
Norma l he i gh t  
Nowe s t a  
Tioga 




X 3  
X 1  = Trea tmen t  
X 2  = Treatment 
X 3 = Treatment 
1Brookings , s .  
3 0  
o f  bifenox on test we i ght s when app l i e d  t o  different 
wheat varieties at t he . 4 - le af stage . 1 9 7 5 . 
Weedy Cond it i on s l  Weed - free Cond i t ions2 
Rate (kg /ha ) Rate ( kg /ha ) 
0 . 0 0 0 . 5 6 1 . 1 2 0 . 0 0 0 . 5 6 i . ·1 2  
(kg/hl ) ( kg/h l ) 
6 9 . 5 8 7 2 . 6 7 7 0 . 6 1  74 . 0 9  7 3 . 7 0  7 3 . 8 6  
7 2 . 9 3 7 3 . 5 7 7 2 . 5 4 7 4 . lH 7 4 . 9 9 7 5 . 5 0 
7 1 . 9 0  7 3 . 5 7  7 3 . 19 7 3 . 5 4  7 3 . 6 4 7 3 . 3 1 
7 2 . 5 4  7 3 . 7 0 7 2 . 6 7 
7 0 . 8 7 70 . 87 7 0 . 4 8  
6 9 . 7 1 66 . 7 4 6 9 . 0 6 
7 1 .  2 5  7 1 . 1 3 7 0 . 6 7 ---
7 1 . 2 5  71 . 7 5  7 1 . 3 1 7 4 . 0 1  7 LJ . 1 1 7 4 . 2 2 
7 1 . 5 1  7 1 . 64 7 1 . 9 0  7 2 . 5 4 7 2 . 2 2 7 2 . 6 4  
7 3  . 1 � 4 7 3 . 0 6 7 3 . 3 2  7 2 . 1 2 7 2 . 19 7 2 . 4 8  
7 2 . 9 3 7 L� . 0 9 7 3 . 8 3 71 . 5 1  7 0 . 8 9  7 1 . 9 6  
7 4 . 4 8 7 4 . 2 2 7 3 . 8 3 
7 1 . 9 0  7 0 . 9 9  7 1 . 3 8  
7 2 . 8 5  7 2 . 8 0  7 2 . 8 5 7 2 . 06 7 1 . 7 7  7 2 . 3 6 
7 1 . 9 0  7 2 . 1 6  7 1 . 9 0 7 3 . 04 7 2 . 9 4 7 3 . 2 9 
me ans for scmi..--dwarf varieties 
means for normal height varietie s 
means for all tested varieties 
D .  
2Redfie l d , s .  D .  
SUMMARY AND CONCLUS IONS 
The e xp er iment s were des i gned to evaluat e the e ffect of b ifenox 
applicat i on s  to spring wheat at different stage s of growth and t o  
determine i f  any di fferent ial re sponse exi sted between varie t ies . 
Re sults obtained from this study were : 
1 .  Weed control was most e ffective when herb ic ide applicat ions 
were appl ied preemergence or early postemergence. H igher rates 
of b i fenox were nece ssary at subsequent applicat i ons to reduce 
compet it ion from weeds . Lat e applicat ions re sult ing in minimal 
visual contro l  did tend to reduce competit ion from weeds. 
2 .  Leaf s corch observed i n  1974 appears t o  be due t o  the formu­
lations. Leaf burn had no adverse effect on y ie ld .  
3 .  B i fenox did not s ignificantly affect the he ight of wheat 
although several trends result ed when b i fenox wa s applied at 
various stage s of growth . 
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4. Spikes per meter of row were reduced by b i fenox when applied 
preemergence at 3 . 3 6 kg/ha . No differences in spikes per meter of 
row were found when bi fenox was applied at the d i fferent post ­
emergence stage s .  
5. Plant heading was not affected by applicat ion at any growth 
stage . 
6 .  Yield was not affected by applicat ions t o  Era at any growth 
sta ge when there was no compet it ion from weeds . S ign i f icant yield 
increase s occurred when weeds were controlled and trend s of higher 
yields existed when late applicat ions reduceq compet it ion even 
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t hough sa t i s fa ctory control was not obt a i n e d .  None of the var i et i e s  
were d e pre s s e d  from app l i cat i on a t  t he 4 -l e a f  st age . 
7 .  Te s t  we ieht was not affect e d  by b i fenox app l i ca t i on under 
weed-free conditions. B i fenox reduce d  weed c omp e t i t i on and promot ed 
h i gh e r  test we i ght under weedy conditions. 
8 .  Thousand seed we i gh t s  were redu ce d by bifenox appli cat ion at 
t he 4 - l e a f  st age under we ed- fr e e  cond i t ions but not under weedy 
c ond i t i on s . 
9 .  The number of sp i ke le t s  per sp ike was a l s o  not a ffe ct e d  by 
b i fenox app l icat ion s ; however , a trend of incre as e d  s p ik e le t s  per 
spi k e  exi st ed when the numb er of sp ikes p er met e r  of row was 
re duc ed a llowing more growth per spike . 
10. Germinat i on of Era seed wa s not affected with bifenox 
appli cations but a tren d of p o s s ible re du c e d  germination with boot 
stage a pp l i cat i ons exi ste d . 
In c on c lu s ion , b i fenox appears t o  be safe t o Era wheat and i s  
ben e fi c i a l  i n  c on t roll ing common lambsquart er when app l i e d  a t  e arly 
stages of wee d  growt h . Reduced weed compet i t i on provides be tter whe at 
growing conditions and promotes h igher y i e lds . Thi s  is e spe cia l ly 
bene fi c i al with semi - dwar f varie t i e s  b e cause re d u c e d  comp e t i t ion wi ll 
enhance expre s s i on of their high y i e ld pot ent i a l . No a ppare n t  d i fference s 
in t he vari e t a l  re sponse to bifenox sugge s t  that it is s afe for use on 
all varie t i e s  t e s t e d . 
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